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Table 2 shows the weights DNV KEMA developed using this approach. The weights are the result of the 
following process: 

1. Sum the number of lamps by retail channel and lamp type (basic/advanced). 

2. Sum the number of hours that field researchers spent in each store by retail channel. 

3. For each retail channel, divide the total lamps in step  1 by the total hours in step  2. This is a 
normalization step that accounts for the field staff not spending equal time in each retail channel. 
The result of this step is the number of lamps per hour by retail channel and lamp type. 

4. Compute the weights in each channel as the lamps per hour in the channel over the lamps per hour 
summed across the retail channels. 

Table 2 Retail channel sales weights using the intercept survey approach 

 Incandescent CFL LED 
 Basic Advanced Basic Advanced Basic Advanced 
Discount 20% 0% 4% 6% - 0% 

Drug Store 3% 6% 2% 9%  - 0% 

Grocery 17% 29% 21% 20%  - 0% 

Hardware 14% 23% 18% 11%  - 0% 

Home 
Improvement 

13% 4% 15% 23%  - 48% 

Mass Merchandise 33% 37% 30% 18%  - 0% 

Membership Club 0% 1% 9% 14%  - 52% 

 

DNV KEMA is currently developing respondent and storefront weights to address these shortcomings of 
the initial calculation. Respondent weights will make the demographic distribution of the intercept survey 
sample match that of the population by store. Given a representative demographic distribution by store, we 
will be able to expand to the channel level using storefront weights that are being developed under Work 
Order 13, a different part of the CPUC 2010-2012 evaluation. The storefront weights will allow us to 
estimate an overall sales volume and weights for each retail channel. 

3.2 Program tracking and supplier interviewer approach 

An alternative approach is to begin with the program tracking data. These are transactional data that 
record program product shipments. As they only record program activity, these data do not give a 
complete picture of lamp sales within each retail channel. The supplier interviews contain retailer 
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estimates of program and non-program activity within each of the stores. Combining these data sources 
leads to estimates of total lamp sales by retail channel. 

The details of this approach are as follows: 

1. Use the programing tracking data as the measurement of program sales. 

2. Use the supplier interviews with retailers to estimate the split between program and non-program 
sales. 

3. Estimate the total sales by retail channel and lamp type using the results of steps  1 and  2. 

4. Compute the weights in each channel as the estimated lamp sales in the channel over the lamp 
sales summed across the retail channels. 

5. Adjust the weights for the drug store, grocery, and hardware channels to match the point-of-sales 
data. The point-of-sales data are a direct measurement of total CFL lamp sales in these channels. 

DNV KEMA is currently processing the retailer interviews for the current evaluation program cycle. 
When this is complete, we will update the sales weights to reflect the most recent shelf-report information. 

3.3 Allocation to lamp styles 

The two approaches outlined above produce estimates of retail channel sales weights for basic and 
advanced lamp products. For some applications, we need to split the basic and advanced categories into 
lamp styles. The shelf surveys capture the product stocking mix within each retail channel. These data 
show which retail channels stock which lamp styles. 

Figure 1 shows product availability from the Fall 2011 shelf survey. The Fall 2011 shelf survey is the data 
source for the measure cost study. The plot shows lamp availability by lamp style and lamp technology 
within each retail channel. The plots show the number of survey retail stores in a channel carrying a 
product through the size of dot. Blue dots indicate that DNV KEMA found over five stores within a retail 
channel carrying lamps in a category. 
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Figure 1  Product availability during Fall 2011 
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Table 3, Table 4, and Table 5 show the interim retail channel sales weights for incandescent, CFL, and 
LED lamps, respectively. The process for allocating the weights by basic and advanced in Table 2 is as 
follows: 

1. Map basic and advanced lamps to lamp styles. The basic lamp category includes incandescent A-
Lamps and CFL Twisters. All other lamp types are in the advanced category. 

2. Zero the weights where the number of stores selling the lamp is 5 or less. This threshold 
represents a minimal level of observed activity. The one exception to this rule is CFL Twisters in 
discount channel stores. The program tracking data shows that CFL Twisters are sold through this 
channel in greater numbers than the shelf surveys suggest. 

3. Rescale the weights to sum to 100% across retails by lamp technology and style.  

Table 3 Intermin incandescent retail channel sales weights 

 A-
Lamp 

Globe Reflector Torpedo 

Discount 20% 0% 0% 0% 
Drug Store 3% 0% 6% 0% 
Grocery 17% 0% 29% 0% 
Hardware 14% 36% 23% 84% 
Home Improvement 13% 7% 4% 16% 
Mass Merchandise 33% 58% 37% 0% 
Membership Club 0% 0% 0% 0% 
 

Table 4 Intermin CFL retail channel sales weights 

 A-
Lamp 

Globe Reflector Torpedo Twister 

Discount 0% 0% 0% 0% 4% 
Drug Store 10% 10% 10% 15% 2% 
Grocery 21% 21% 21% 0% 21% 
Hardware 11% 11% 11% 17% 18% 
Home Improvement 24% 24% 24% 38% 15% 
Mass Merchandise 19% 19% 19% 30% 30% 
Membership Club 15% 15% 15% 0% 9% 
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Table 5 Intermin LED retail channel sales weights 

 A-
Lamp 

Globe Reflector Torpedo 

Discount 0% 0% 0% 0% 
Drug Store 0% 0% 0% 0% 
Grocery 0% 0% 0% 0% 
Hardware 0% 0% 0% 0% 
Home Improvement 48% 48% 48% 100% 
Mass Merchandise 0% 0% 0% 0% 
Membership Club 52% 52% 52% 0% 
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Summary 
The Database for Energy Efficient Resources (DEER) provides estimates of the energy-savings potential and 
projected costs for energy efficiency measures (EEMs) in residential and nonresidential applications.  Updates to 
the DEER have been developed by the California Public Utilities Commission (CPUC) with funding provided by 
California ratepayers.  This report includes current cost estimates for select EEMs in the commercial and industrial 
refrigeration sector.  Costs were estimated for the following EEMs: 

• Walk-in box door closers 

• Retrofit Glass Doors on Open Medium-Temperature Refrigerated Display Cases  

• Replace Open Medium-Temperature Display Cases with New Cases with Reach-In Doors  

• Evaporator Fan Controls 

• Floating Suction Pressure 

• Floating Head Pressure 

• High-Efficiency Fan Motors on Walk-Ins and Display Cases 

In addition, the following measures are proposed for inclusion in the DEER: 

• Walk-in box door closers, for doors greater than 42” wide 

• Strip curtains on walk-in box doors 

• Evaporator Fan Controls for Motors >1 HP and/or >460 Volts 

• LED Display Case Lights 

A summary of the EEM costs for each measure are presented in the tables below: 
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Summary Table - Commercial Measures 

Measure ID Measure Description
Base of 

Measure Cost Units
Equipment 

Cost (per unit)

Labor 
Cost    (per 

unit)

Installed 
Cost        

(per unit) Notes
D03-202 High-eff iciency w alk-in fan motors retrofit $/motor $226.20 $42.81 $269.01
D03-203 High-eff iciency door display case fan motors retrofit $/motor $122.41 $18.30 $140.71
D03-203 High-eff iciency open display case fan motors retrofit $/motor $122.41 $19.29 $141.70
D03-206 Medium Temp Glass Doors retrofit $/ft of case $320.84 $176.98 $497.82
D03-207 New  Med. Temp Display Case w ith Doors retrofit $/ft of case $686.29 $322.38 $1,008.67
D03-208 Auto-closers on Main Cooler Doors, under 42" w ide retrofit $/door $155.67 $70.78 $226.45

TBD Auto-closers on Main Cooler Doors, over 42" w ide retrofit $/door $917.19 $140.36 $1,057.55
D03-209 Auto-closers on Main Freezer Doors, under 42" w ide retrofit $/door $155.67 $70.78 $226.45

TBD Auto-closers on Main Freezer Doors, over 42" w ide retrofit $/door $917.19 $140.36 $1,057.55
D03-210 Evaporator Fan Control on Walk-in Coolers & Freezers, <1 HP new $/motor $0.00 $0.00 $0.00 Standard Offering from Multiple Mfrs
D03-210 Evaporator Fan Control on Walk-in Coolers & Freezers, <1 HP retrofit $/motor $420.95 $199.55 $620.50

TBD Evaporator Fan Control on Walk-in Coolers & Freezers, >1 HP new $/motor $1,212.12 $762.14 $1,974.26
TBD Evaporator Fan Control on Walk-in Coolers & Freezers >1 HP retrofit $/motor $762.14 $762.14 $1,974.26

D03-220 Floating Suction Pressure new $/Suct. Grp. $0.00 $0.00 $0.00 Required per T24.  Scope limited to retrofit on w orkpapers
D03-220 Floating Suction Pressure retrofit $/Suct. Grp. $6,210.30 $7,944.02 $14,154.32
D03-221 Floating Head Pressure (FHP), Fixed Setpoint (air-cooled) new $/Discharge Grp $0.00 $0.00 $0.00 Required per T24.  Scope limited to retrofit on w orkpapers
D03-221 Floating Head Pressure (FHP), Fixed Setpoint (air-cooled) retrofit $/Discharge Grp $4,008.68 $4,673.43 $8,682.11
D03-222 FHP, Fixed Setpoint (evap-cooled) new $/Discharge Grp $0.00 $0.00 $0.00 Required per T24.  Scope limited to retrofit on w orkpapers
D03-222 FHP, Fixed Setpoint (evap-cooled) retrofit $/Discharge Grp $4,008.68 $4,673.43 $8,682.11
D03-223 FHP, Variable Setpoint (air-cooled) new $/Discharge Grp $0.00 $0.00 $0.00 Required per T24.  Scope limited to retrofit on w orkpapers
D03-223 FHP, Variable Setpoint (air-cooled) retrofit $/Discharge Grp $4,406.24 $4,882.31 $9,288.55
D03-224 FHP, Variable Setpoint (evap-cooled) new $/Discharge Grp $0.00 $0.00 $0.00 Required per T24.  Scope limited to retrofit on w orkpapers
D03-224 FHP, Variable Setpoint (evap-cooled) retrofit $/Discharge Grp $4,709.27 $4,897.46 $9,606.73
D03-225 FHP, Variable Setpt & Speed (air-cooled) new $/Discharge Grp $0.00 $0.00 $0.00 Required per T24.  Scope limited to retrofit on w orkpapers
D03-225 FHP, Variable Setpt & Speed (air-cooled) retrofit $/Discharge Grp $6,241.47 $8,183.98 $14,425.45
D03-226 FHP, Variable Setpt & Speed (evap-cooled) new $/Discharge Grp $0.00 $0.00 $0.00 Required per T24.  Scope limited to retrofit on w orkpapers
D03-226 FHP, Variable Setpt & Speed (evap-cooled) retrofit $/Discharge Grp $7,390.00 $8,241.40 $15,631.40

TBD Strip Curtains on Walk-Ins, Doors 42" Wide or Less retrofit $/SF $8.97 $3.45 $12.42
TBD Strip Curtains on Walk-Ins, Doors greater than 42" Wide retrofit $/SF $10.75 $2.04 $12.78
TBD LED lights in reach-in display cases retrofit $/mullion $178.05 $40.24 $218.29
TBD LED lights in open display cases retrofit $/lamp $219.17 $30.70 $249.87  

Summary Table – Industrial Measures 

Measure 
ID Measure Description

Base of 
Measure Cost Unit

Equipment 
Cost (per 

unit)

Labor 
Cost    (per 

unit)

Installed 
Cost        

(per unit) Notes
D03-306 Floating suction pressure new $/suct grp $0 $0 $0 All hardw are requirements are standard on new  systems.  Does not qualify under criteria described in utility w orkpapers
D03-306 Floating suction pressure retrofit $/suct grp $4,865 $7,877 $12,742
D03-307 FHP, f ixed setpoint (evap cooled) new $/disch grp $0 $0 $0 Required per T24.  Scope limited to retrofit on w orkpapers
D03-307 FHP, f ixed setpoint (evap cooled) retrofit $/disch grp $2,012 $4,574 $6,586
D03-308 FHP, variable setpt (evap cooled) new $/disch grp $0 $0 $0 Required per T24.  Scope limited to retrofit on w orkpapers
D03-308 FHP, variable setpt (evap cooled) retrofit $/disch grp $2,713 $4,798 $7,510
D03-309 FHP, VSP and VFD (evap cooled) new $/disch grp $0 $0 $0 Required per T24.  Scope limited to retrofit on w orkpapers
D03-309 FHP, VSP and VFD (evap cooled) retrofit $/disch grp $5,894 $8,241 $14,135  

 

The approach for each measure cost analysis gave consideration to the elements which were most important, to 
avoid details that minimally affected bottom-line measure cost.  In some instances, this required more focus on 
the hardware costs, and in others an understanding of installation labor or other factors was more important.  
Most measures required engineering of a sample system configuration and hardware selections.   

The cost buildups incorporated sections for hardware and parts costs, either as a full cost or incremental 
comparison, along with a section for labor (design, construction, start-up and fine-tuning), project management, 
and other factors that would normally be incurred.  Equipment and materials costs were obtained by several 
general methods, depending on the subject hardware: 

• Published list prices, with multipliers applied for contractor or end-user.  Multipliers were obtained from 
both OEMs and contractors and compared with past experience. 

• RFPs for specific equipment or parts selections, from manufacturers or OEMs.   

• Parts price quotes from refrigeration wholesalers.   
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• Certain measure costs were pursued from California refrigeration contractors, including Source 
Refrigeration, Hussmann (Ingersoll-Rand) and others.   

Labor Costs 

The following labor cost assumptions were used in the EEM cost buildups: 

Classification Labor Rate 

Commercial Store Employee $8.00/hr (minimum wage) 

Laborer, General Service $60.00/hr 

Fabricator $60.00/hr 

Field Technician $90.00/hr 

Engineer $95.00/hr 

Programmer $115.00/hr 
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Measure 1: Automatic Door Closers on Main Walk-In Doors 

Measure Description 

Install automatic door closer on walk-in cooler and freezer doors.  These measures are limited to the retrofit of 
doors not previously equipped with auto-closers, and assume the doors have strip curtains. 

Measure Type: Retrofit 

Base Case by Vintage: 

• < 1978: No auto-closers 

• 1978-1991: No auto-closers 

• 1992-2000: No auto-closers 

• >2000: No auto-closers 

• New-Construction Code Minimums:   

o Federal legislation HR6 - Energy Independence and Security Act (EISA) of 2009 requires all walk-in 
box doors less than 3’ 9” wide and less than 7’ tall to have automatic door closers that firmly 
close all walk-in doors that have been closed to within 1 inch of full closure.  EISA also requires 
strip doors, spring hinged doors, or another method of minimizing infiltration when the doors are 
open  

o California Title 20 codes are same as EISA regulations 

Changes to Measure Subdivisions  

Previous DEER work did not distinguish between smaller (e.g. “person-sized”) doors and larger cargo doors.  
Propose subdividing the measure to include a measure for doors less than 42” wide and less than 7’ tall, and a 
separate measure for larger doors.  Note that this measure is for retrofits only—door closers are mandated by 
federal walk-in standards for new construction. 

Measure Notes 

For opaque, insulated walk-in box doors less than 42” wide, walk-in box manufacturers have indicated that spring-
loaded hinges or gravity-driven cam-style door hinges have been standard for several decades.  This is congruent 
with comments from independent field technicians, who also indicated that they have received utility incentives 
for installing just the snubber-style door closer which completely closes the door if it is closed to within 1”.  
Accordingly, this analysis assumed that the measure cost would be for the field-installation of a snubber-style door 
closer for doors less than 42” wide. 

 

Figure 1: Snubber-type door closer 

In general, walk-in box manufacturers indicated that the snubber-style door closers are not compatible with doors 
larger than 42” wide for a number of reasons, one being that these types of doors typically use latching door 
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handles that do not work with snubbers (with one dissenting manufacturer installing both types of door closers, 
plus a magnetic door seal).  These doors typically get a hydraulic or spring-loaded armature-style door closer.  
Armature-style closers are effective at closing the door to within 1” of closing but may not completely close and 
latch the door shut, especially if the door is only partially opened and then let go.  One walk-in box manufacturer 
indicated that there is no straight-forward technology for tight-closing the door once it is closed to within 1” for 
this size door.  They suggested that a more powerful armature door closer can be used, but is not recommended 
since it makes the door hard to open and unsafe if fingers get caught in the door jamb.  This analysis assumed that 
the measure cost would be for the field-installation of a hydraulic armature-style door closer specifically 
manufactured for a 60” wide door. 

 

Figure 2: Armature-style door closer 

 

Measure 
Description 
and DEER 

Database ID 

Cost Analysis 
Subdivisions 

Costing Basis Costing Method 

Auto-closers 
on main walk-

in doors 

 

D03-208 
(coolers), 

D03-209 
(freezers) 

Opaque, 
insulated swing 

door (<42” 
wide), retrofit 

Field-installation of one 
snubber-style door closer, 
36”W x 84”H freezer door,  

Build up costs consisting of 
hardware, installation, and 

contractor mark-ups.  Validate 
with contractor cost estimates 

Opaque, 
insulated swing 

door (42-72” 
wide), retrofit 

60”W x 84”H freezer door, 
one armature-style spring-

loaded door closer specifically 
manufactured for this size 

door 

Build up costs consisting of 
hardware, installation, and 

contractor mark-ups.  Validate 
with contractor cost estimates 

 

Measure Cost Buildup 

• Doors under 42” wide 

 Equipment 
1 Snubber Door Closer RHS Corporation closer 1 103.11$         0.34 $156
2 Materials
3 None assumed $0
4 Labor and Subcontracts
5 Labor to install autocloser Estimate person-hrs 1 $60 $60
6 Others
7 Taxes and Permits % 0% $0
8 Contingency Costs % 5% $10.78

 $226
Per cooler door 1
$/cooler door $226

PriceItem Description Source Units Qty Cost ea.
Contractor

Margin

Total  
Total Capacity or Size 

Costing Units  
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• Doors over 42” wide 

 Equipment 
1 Armature Door Closer RHS Corp. closer 1 607.54$         0.34 $917
2 Materials
3 None assumed $0
4 Labor and Subcontracts
5 Labor to install autocloser Estimate person-hrs 1.5 $60 $90
6 Others
7 Taxes and Permits % 0% $0
8 Contingency Costs % 5% $50

 $1,058
Per cooler door 1
$/cooler door $1,058

QtyItem Description Source Cost ea.
Contractor

Margin Price

Total  
Total Capacity or Size 

Costing Units 

Units

 

 

Benchmark Validation 

• Doors under 42” wide 

Vendor 
Quote 

Source Price/Door Notes 

1 
Energy Saving 

Solutions 
$120 

Quoted price for installation and hardware.  Probably represents the 
low-end of the market (the quoted installed cost for the snubber is less 
than the wholesale hardware cost quoted by other sources) 

2 
La Costa 

Doors 
$150 

Quoted $75 per door for hardware to the companies doing the upgrade.  
Assumed 0.25 contractor markup.  La Costa estimated installation labor 
running at $50 per door 

3 
Bally 

Refrigeration 
Boxes 

$167 

Quoted $125 cost for the snubber to a foodservice dealer.  Assumed 
markup of 0.25 by foodservice dealer.  Cost does not include 
installation labor (this represents the option cost from the box OEM, 
and does not include costs associated with field-retrofitting the 
hardware) 

MCS Buildup Cost $226  

 

$0
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$200

$250

1 2 3 MCS Buildup Cost
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• Doors over 42” wide 

Vendor 
Quote 

Source Price/Door Notes 

3 
Bally 

Refrigeration 
Boxes 

$645 

Quoted $400 cost for the hydraulic armature-style door closer to a 
foodservice dealer.  Assumed markup of 0.25 by foodservice dealer.    
Cost does not include installation labor (this represents the option cost 
from the box OEM, and does not include costs associated with field-
retrofitting the hardware) 

MCS Buildup Cost $1,058  
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Measure 2: Strip Curtains on Doorways to Refrigerated Spaces 

Measure Description 

Install strip curtains or plastic swinging doors on doorways of refrigerated walk-in boxes and refrigerated storage 
spaces.  

Measure Type: Retrofit, Replace-On-Burnout 

Base Case by Vintage: 

• < 1978: No strip curtains (Retrofit), damaged curtains (Replace-On-Burnout) 

• 1978-1991: No strip curtains (Retrofit), damaged curtains (Replace-On-Burnout) 

• 1992-2000: No strip curtains (Retrofit), damaged curtains (Replace-On-Burnout) 

• >2000: No strip curtains (Retrofit), damaged curtains (Replace-On-Burnout) 

• New-Construction Code Minimums:   

o Federal legislation HR6 - Energy Independence and Security Act (EISA) of 2009 requires strip 
doors, spring hinged doors, or another method of minimizing infiltration when the doors are 
open  

o California Title 20 codes are same as EISA regulations 

o California 2014 Title 24 for refrigerated warehouses requires passageways between refrigerated 
spaces that are maintained at different temperatures to have infiltration barriers, which may be 
strip curtains, but may also be automatic-closing rollup or bi-parting doors or air curtains. 

Changes to Measure Subdivisions 

Not applicable; strip curtains are not currently in the DEER database. 

Measure Notes 

There are many different types of strip curtain materials available, and each is suited to a particular door size, 
application temperature, and type and frequency of door traffic.  Product quality (and price) is also widely variable.  
According to strip curtain installers interviewed for this analysis, the lower-quality strip curtains usually last about 
one year under typical traffic conditions.  Higher-quality strips may last 5 years or more.  Some installers indicated 
that if the strip curtains are less than five years old and one strip is damaged, then the individual strip may be 
replaced.  However, most installers indicated that standard practice is to replace the entire strip curtain, even if 
only a few strips are damaged.  Manufacturers indicated that the cost is lower if the strip curtains are purchased as 
part of a kit that is manufactured for a standard door size, and cost goes up if the manufacturer regards the door 
size as “custom”.   
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Measure 
Description 
and DEER 

Database ID 

Cost Analysis Subdivisions Costing Basis Costing Method 

Strip curtains 
on main walk-

in doors 

 

(Currently no 
DEER database 

ID) 

Walk-in, man-door, retrofit 
and replace-on-burnout 

36”W x 84”H cooler 
door, foot traffic only 

Build up costs consisting of 
hardware, installation, and 

contractor mark-ups.  Verify with 
contractor estimates. 

Warehouse door, oversize, 
retrofit and replace-on-

burnout 

72”W x 84”H cooler 
door, forklift and 
pallet-jack traffic 

Build up costs consisting of 
hardware, installation, and 

contractor mark-ups.  Verify with 
contractor estimates. 

 

Measure Cost Buildup 

• Person-door (less than 36” wide) 

 Equipment 
1 New strip curtain material and mounting hardware Aggregated source Sq. Ft. 21 $6 0.34 $203
2 Materials
3 None assumed $0
4 Labor and Subcontracts
5 Install strip curtains Estimate Person-Hrs 1 $60 $60
6 Others
7 Taxes and Permits % 0% $0
8 Contingency Costs % 5% $13

 $276
Per Square Foot 21.0
  $/SF $13.1

Total Capacity or Size 
Costing Units 

Qty Cost ea.
Contractor

Margin Price

Total  

Item Description Source Units

 

 

• Cargo door (greater than 36” wide) 

 Equipment 
1 New strip curtain material and mounting hardware Aggregated source Sq. Ft. 42 $7 0.34 $451
2 Materials
3 None assumed $0
4 Labor and Subcontracts
5 Install strip curtains Estimate hrs 1 $60 $60
6 Others
7 Taxes and Permits % 0% $0
8 Contingency Costs % 5% $26

 $537
Per Square Foot 42.0
  $/SF $12.8

Item Description Source Units Qty Cost ea.
Contractor

Margin Price

Total  
Total Capacity or Size 

Costing Units  
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Benchmark Validation 

• Person-door (less than 36” wide) 

Vendor 
Quote 

Source Price/SF Notes 

1 Energy Saving Solutions $5.00 Charges $3 if the door qualifies for an incentive. 

2 Energy Wise America $8.00 Low-end quoted price from this source 

3 Trafficdoorsandmore.com $8.33 Typical cost for coolers, based on 21 square-foot man-door 

4 Trafficdoorsandmore.com $9.05 Typical cost for freezers, based on 21 square-foot man-door 

5 Energy Wise America $10.00 High-end quoted price from this source 

Measure Cost Buildup $12.42 
Does not include contractor markup of strip material.  
Installers appear to make their money on labor, not on 
material. 

6 Arctic Repair, Inc. $12.67 

Material cost is $1.15/ft for 8" wide freezer material.  
Assume 50% overlap on strips and 3" on either side.  Hanger 
material is $8/ft.  Estimate 1 hour to cut the strips and punch 
the holes, etc., and 1 hour to install the curtain, plus travel 
time.  Labor rate is $77/hr.  Calculated cost using these 
numbers is $12.70 per square foot. 
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• Cargo door (greater than 36” wide) 

Vendor 
Quote 

Source Price/SF Notes 

1 Energy Savings Solutions $5.00 $3 if qualifying for incentive 

2 Energy Wise America $8.00 Low-end quoted price from this source 

3 Energy Wise America $10.00 High-end quoted price from this source 

Measure Cost Buildup $11.99  
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Measure 3: Retrofit Glass Doors on Open Medium-Temperature Refrigerated 
Display Cases 

Measure Description 

Add glass reach-in merchandizing doors to medium temperature open vertical refrigerated display cases 

Measure Type: Retrofit 

Base Case by Vintage: 

• < 1978: No doors on open multi-deck cases 

• 1978-1991: No doors on open multi-deck cases 

• 1992-2000: No doors on open multi-deck cases 

• >2000: No doors on open multi-deck cases 

• New-Construction notes:   

o Measure does not apply for new construction projects—door cases would be ordered instead 

Changes to Measure Subdivisions:  

None assumed 

Measure Notes 

Installers who perform this measure indicated that there is a large variation in price based on a number of factors.  
One installer, who has completed over 90 projects nationwide, noted that they would like to develop a per-door or 
per-foot price model for marketing this measure, but to-date they are unable to do so because of the number of 
variables.   Technical considerations include: 

• Whether the existing case has adjustable thermal expansion valve (TXVs) or if the TXV has to be replaced.  
One installer indicated that every project requires a TXV change. 

• Whether the store air conditioning system can handle the additional latent load that was previously 
handled by the display case. 

• Whether the suction group serving the display case lineup has adequate capability to vary its capacity, 
since the suction group capacity is mismatched to the display case load after the retrofit.  If not, 
compressors must be removed (with suction and discharge header modifications) or replaced. 

• Whether suction groups need to be re-headered to allow for higher rack saturated suction temperatures 
(SST). 

• Whether the store uses distributed compressor racks, which present a unique challenge since smaller case 
loads cannot be combined to make use of existing line sets like they can be on stores with central 
compressor rooms. 

• Whether the display cases themselves require modification beyond just the addition of doors.  One 
installer included removing select fans from display cases for additional energy savings. 

Customers must also choose from several different cost-adding options, such as LED mullion lights versus T5 
(although installers indicated that nearly all installations are now LED), and anti-sweat heater control options.  
Depending on the application, customers sometimes choose to use shelf lighting instead of mullion lighting, which 
can either reduce cost if shelf lights were installed previously or increase cost if they must be installed.   
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One installer indicated that the retrofit is sometimes not possible due to the proximity of the display case to dry 
product shelves or other adjacent door cases, since there must be adequate space in the aisle to accommodate 
shopping cart traffic when the display doors are open. 

Most installers indicated that the cost for this measure is generally the same for larger national chains as it is for 
independent stores, although one installer had a reduced price for a large national account. 

 

Measure 
Description 
and DEER 
Database 

ID 

Cost Analysis 
Subdivisions 

Costing Basis Costing Method 

Retrofit 
glass doors 
on open MT 

cases, 
additional 

lighting 

 

D03-206 

High-efficiency 
door, includes 

mullion anti-sweat 
heaters only 

(example: Anthony 
Eliminaator II, 

Anthony Vista C, 
Hussmann 

Innovator II and 
Innovator III) 

Retrofit 124’ of open MT deli case with 
reach-in doors, mullions, and LED mullion 

lights.  Adjust thermostatic expansion 
valves, replace suction line risers, 

electrical re-circuiting for LED lights and 
anti-sweat heaters, enclose both lineup 

ends, re-commission energy 
management system (EMS).  Assume dry 

product shelves do not need to be 
relocated to accommodate new reach-in 

case doors. 

Build up costs 
consisting of 

hardware, installation, 
refrigeration fine-

tuning, disposal, and 
contractor mark-ups.  
Verify with contractor 
estimates and quotes 
for turn-key retrofit 

programs 

 

Measure Cost Build-Up 

 Equipment 
1 Retrofit MT doors Hussmann Ft. 124 $285 included
2 Retrofit MT doors Styleline Ft. 124 $322 included
3 Retrofit MT doors Source Refrigeration Ft. 124 $385 included
4 Average Ft. 124 $303 $37,584
5 Materials
6 End Caps Anthony Int'l 2 $600 included $1,200
7 Electrical Materials to connect lights, anti-sweat heaters Estimate 1 $500 $500
8 Refrigeration piping and materials Estimate 1 $500 $500
9 Labor and Subcontracts
10 Survey and Engineering Estimate person-hrs 28 $95 $2,660
11 Labor to set doors Anthony Int'l person-hrs 78 $90 $7,020
12 Electrical re-circuiting Anthony Int'l person-hrs 10 $90 $900
13 Adjust expansion valves and EPRs Estimate person-hrs 16 $90 $1,440
14 Change suction risers Estimate person-hrs 20 $90 $1,800
15 Suction group changes Estimate person-hrs 20 $90 $1,800
16 EMS changes and system tuning Estimate person-hrs 8 $115 $920
17 Others
18 Taxes and Permits Estimate % 0% $0.00
19 Contingency Costs Estimate % 5% $2,816.19
20 Dumpster Fees Anthony Int'l Days 4 $71 $286
21 Freight Hussmann $3,500
22 Anthony Int'l $1,107
23 Average $2,304 $2,304

 $61,729
  Lin. Ft. of MT case 124
  $/Lin. Ft. of MT case $497.82

Units Qty Price
Contractor

MarginDescription Source Cost ea.

Total  
Total Capacity or Size 

Costing Units 

Item
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Benchmark Validation 

Vendor 
Quote 

Source 
Price/Lin 
ft. Door 

Notes 

1 
Anthony 

International 
$300 

Turn-key program (e.g. “Close the Case”) for a typical customer (e.g. not 
Walmart), bottom-of-the-line Anthony 101 doors.  Cost includes the 
doors, frames, mullions, new facing, LED lights, door installation labor, 
electrical re-circuiting, and adjusting expansion valves and EPRs.  The 
cost does not capture engineering costs, suction group adjustments (e.g. 
installing unloaders, removing or replacing compressors), changing 
suction risers.  These doors are deeply discounted off list price.  Anthony 
reports that these adjustments are contracted to outside refrigeration 
contractors. 

2 
Anthony 

International 
$328 

Turn-key program (e.g. “Close the Case”), Anthony Vista C doors, 
exclusive price offered only to Walmart.  Cost includes the doors, 
frames, mullions, new facing, LED lights, door installation labor, 
electrical re-circuiting, and adjusting expansion valves and EPRs.  The 
cost probably does not include engineering costs, suction group 
adjustments (e.g. installing unloaders, removing or replacing 
compressors), changing suction risers, or HVAC system modifications.  
Anthony reports that these adjustments are contracted to outside 
refrigeration contractors.  Hardware costs are deeply discounted—the 
so called “turnkey” cost per foot for a whole project is cheaper than the 
purchase price offered to a more typical customer for just the door 
hardware. 

3 Enreps LLC $350 

Enreps estimate for the low-end installed cost for doors, frames, LED 
lights.  This is using Remis doors, which do not have Anti-sweat heat in 
them and therefore do not require electrical recircuiting.  This price is 
for installing doors and related hardware only and does not include 
ANY refrigeration system adjustments.   

4 
Anthony 

International 
$360 

Turn-key program (e.g. “Close the Case”) for a typical customer (e.g. not 
Walmart), using Anthony Vista B doors.  Cost includes the doors, frames, 
mullions, new facing, LED lights, door installation labor, electrical re-
circuiting, and adjusting expansion valves and EPRs.  The cost probably 
does not include engineering costs, suction group adjustments (e.g. 
installing unloaders, removing or replacing compressors), changing 
suction risers, or HVAC system modifications.  Anthony reports that 
these adjustments are contracted to outside refrigeration contractors.   

5 Hussmann $388 

Built-up cost, EcoVision doors, includes door hardware with LED lights, 
installation costs, and adjusting or changing out the TXVs.  The cost 
ignores much of the refrigeration system adjustment costs, such as 
changing suction risers, compressor sequencing changes and/or 
swapping out compressors, suction line recircuiting (which could be a lot 
with Hussmann’s distributed “Protocol” refrigeration systems. 

6 Enreps LLC $400 

Enreps estimate for the high-end installed cost for doors, frames, LED 
lights.  This is using Remis doors, which do not have Anti-sweat heat in 
them and therefore do not require electrical recircuiting.  This price is 
for installing doors and related hardware only and does not include 
ANY refrigeration system adjustments.   

7 
Anthony 

International 
$450 

Turn-key program (e.g. “Close the Case”) for a typical customer (e.g. not 
Walmart), top-line Vista B doors.  Cost includes the doors, frames, 
mullions, new facing, LED lights, door installation labor, electrical re-
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circuiting, and adjusting expansion valves and EPRs.  The cost probably 
does not include engineering costs, suction group adjustments (e.g. 
installing unloaders, removing or replacing compressors), changing 
suction risers.  These doors are deeply discounted off list price. 

Measure Cost Buildup $497.82  

8 
Source 

Refrigeration 
$550 

Built-up price for stores in metro areas.  Includes survey, engineering, 
door cost, installation, EMS Commissioning and startup, freight, 
disposal, and travel.  This probably represents the most comprehensive 
cost build-up provided by any vendor. 
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Measure 4: Replace Open Medium-Temperature Display Cases with New Cases 
with Reach-In Doors 

Measure Description 

Replace existing open medium-temperature fixtures with new fixtures having glass doors. The new fixtures are 
assumed to have standard doors, ECM motors, and LED lighting. 

Measure Type: Retrofit 

Base Case by Vintage: 

• < 1978: Open MT cases 

• 1978-1991: Open MT cases 

• 1992-2000: Open MT cases 

• >2000: Open MT cases 

• New-Construction Code Minimums:   

o Not applicable.  Glass door cases would be specified for new-construction projects 

Changes to Measure Subdivisions 

None 

Measure Notes 

Installers for this measure cited many of the same challenges as the medium-temperature door retrofit measure 
for why it is difficult to quote a per-foot costing basis.  Like the door retrofit measure, the installer must consider 
suction riser changes, suction group changes (either removing or replacing compressors), and air conditioning 
changes if the existing AC system cannot handle the additional cooling requirement and latent load associated with 
changing from open case lineups to door cases.  Proximity to unrefrigerated product shelves was also cited as a 
potentially large cost adder if the shelves must be moved (one installer indicated that they had passed on several 
projects for this reason).  One installer indicated that the floor drains may need to be moved to accommodate a 
new display case design, which would require jackhammering the floor, although another installer stated that this 
wasn’t typically an issue. 

Measure 
Description 
and DEER 

Database ID 

Cost Analysis 
Subdivisions 

Costing Basis Costing Method 

Replace open 
MT cases 
with new 
case with 

doors 

D03-207 

High-efficiency 
door, includes 

mullion anti-sweat 
heaters only 

(example: Anthony 
Eliminaator II, 

Anthony Vista C) 

Replace 124’ of open MT deli case with reach-in 
door cases.  Replace suction line risers, electrical 

re-circuiting for LED lights and anti-sweat 
heaters, re-commission energy management 

system (EMS).  Assume product shelves do not 
need to be relocated to accommodate new 

reach-in case doors.  Assume floor drains do not 
need to be relocated. 

Build up costs 
consisting of 

hardware, 
installation, 

refrigeration fine-
tuning, disposal, and  
contractor mark-ups.  

Verify with 
contractor estimates. 
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Measure Cost Buildup 

 Equipment 
1 New MT Glass Door Case Hussmann Ft. 124 $774 Included
2 New MT Glass Door Case Source Refrigeration Ft. 124 $550 Included
3 Average Ft. 124 $662 $82,100
4 Materials
5 Piping materials Estimate 1 $1,800 $1,800
6 Electrical materials to reconnect fans, lights, anti-sweat heaters Estimate 1 $1,200 $1,200
7 Labor and Subcontracts
8 Survey and Engineering Estimate person-hrs 28 $95 $2,660
9 Pump down system Estimate person-hrs 8 $90 $720
10 Remove old cases, reset new ones Estimate person-hrs 144 $90 $12,960
11 Electrical re-circuiting Estimate person-hrs 48 $90 $4,320
12 Change suction risers Estimate person-hrs 20 $90 $1,800
13 Charge and restart system Estimate person-hrs 8 $90 $720
14 Compressor sequencing changes Estimate person-hrs 20 $115 $2,300
15 EMS changes and system tuning Estimate person-hrs 8 $115 $920
16 Others
17 Taxes and Permits % 0% $0
18 Contingency Costs % 5% $5,575
19 Forklift, trucking (local) and disposal Estimate 1 $2,000 0.38 $2,760
20 Freight Hussmann 1 $5,500 0.00 $5,500
21 $0
22 $0

 $125,335
  Lin. Ft. of MT case 124
  $/Lin. Ft. of MT case $1,010.77

Item Units Qty
Contractor

MarginSourceDescription

Costing Units 

Total  
Total Capacity or Size 

Cost ea. Price
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Measure 5: Evaporator Fan Controls 

Measure Description 

The evaporator fans served by single-compressor condensing units typically run continuously (except during 
defrost for some applications where reverse-cycle hot gas defrost is employed), even when the compressor is not 
on and no refrigeration is occurring.  This measure includes control additions and motor changes to either duty 
cycle the evaporator fans or reduce the speed of evaporator fans when the compressor is off.  This measure 
applies only to evaporator coil fans served by single-compressor suction groups. 

Measure Type: Retrofit 

Base Case by Vintage: 

• < 1978: Fans run continuously; shaded pole motors 

• 1978-1991: Fans run continuously; shaded pole motors 

• 1992-2000: Fans run continuously; shaded pole motors 

• 2000-2005: Fans run continuously; shaded pole motors 

• 2005: Fans run continuously; Electronically-commutated (EC) motors 

• New-Construction Code Minimums:   

o Federal legislation HR6 - Energy Independence and Security Act (EISA) of 2009 requires all walk-in 
evaporator fan motors less than 1 HP to be either EC or AC induction motors 

o California Title 20 codes are same as EISA regulations 

o 2014 California Title 24 codes requires all refrigerated warehouse evaporator coil fans served by 
single-compressor suction groups without compressor unloaders to either reduce speed or duty 
cycle when the compressor is off.  This requirement applies to evaporators serving refrigerated 
spaces that are greater than 3,000 square feet of floor area. 

Changes to Measure Subdivisions 

For fan motors less than 1 HP and less than 460V, walk-in box manufacturers are offering fan duty-cycling or two-
speed fan operation during the compressor off-cycle either as their standard offering or as a no-cost adder.  
Therefore, a ‘new construction’ vintage measure cost was not included in this analysis for walk-in unit coolers less 
than 1 HP and less than 460V. 

The DEER measure is for walk-in box retrofit applications with the measure including swapping PSC fan motors for 
ECM as well as control additions.  The fan motors are typically <1 HP.  We propose expanding the measure into 
two measures, one for retrofit projects involving swapping PSC motors less than 1 HP for ECM as described in the 
current DEER measure, and another measure for both retrofit and new-construction projects involving 3-phase, 
460V motors greater than 1 HP.  The additional measure would not include the single-compressor suction group 
requirement.  In addition, the DEER measure description limits this measure to duty-cycling fans, while reducing 
fan speed would yield the same (or more) energy savings and may be more common and easier. 

Measure Notes 

This measure cost buildup includes a “fan controller” product, since industry research showed that this is the 
predominantly-used method, although duty-cycling the fans can be accomplished without one.  A wire could be 
run off the compressor contactor through a timer to the fan contactors.  Hardware cost would be nominal and 
overall measure cost would be primarily driven by labor to perform the upgrade. 
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Measure 
Description 
and DEER 

Database ID 

Cost Analysis Subdivisions Costing Basis Costing Method 

Duty cycle, 
stage off, or 

reduce 
speed of 

evaporator 
fans when 

condensing 
unit 

compressor 
cycles off 

 

D03-210 

Retrofit controls for unit cooler 
with <1 HP permanent split 

capacitor (PSC) motors, (retrofit 
includes motor swap to 

electronically-commutated 
motors) 

Walk-in cooler with 
two 2-fan unit coolers, 

1/15 HP motors 

Build up costs consisting of 
hardware, installation, and   

contractor mark-ups.  Verify 
with contractor estimates. 

To Be 
Determined 

Retrofit controls for air unit 
with >1 HP 3-phase 460V 

motors.  Measure includes 
variable-speed drives for each 

unit cooler 

Point of Sale (POS) 
freezer in a big-box 
retail store, 4x unit 

coolers, 2x 2HP fans 
per unit cooler. 

Build up costs consisting of 
hardware, installation,   and 

contractor mark-ups.   

New controls for air unit with 
>1 HP 3-phase 460V motors.  
Measure includes variable-
speed drives for each unit 

cooler 

Point of Sale (POS) 
freezer in a big-box 
retail store, 4x unit 

coolers, 2x 2HP fans 
per unit cooler. 

Build up costs consisting of 
hardware, installation, and   

contractor mark-ups.   

 

Measure Cost Build-Up 

• Small unit coolers <1 HP, duty cycle or low speed when compressors are off 

 Equipment 
1 Fan Controller Sierra Business Council Controller 1 $317
2 Fan Controller Frigitek Controller 1 $335
3 Fan Controller Supermarket Energy Technologies Controller 1 $300
4 Average Controller 1 $317 0.34 $479
5 Fan Motor, 1/15 HP, ECM Sierra Business Council Motor 4 $170
6 Brushless DC Motor, ECM,1/15 HP, 1550 rpm, 115 V Grainger Motor 4 $142
7 Brushless DC Motor, ECM,1/15 HP, 1550 rpm, 208-230 V Grainger Motor 4 $141
8 1/15 or 1/20 HP, 2-speed Frigitek Motor 4 $147
9 Average Motor 4 $150 0.34 $905
10 Materials
11 Incidental electrical installation materials Estimate 1 $300 $300
12 Labor and Subcontracts
13 Installation Labor Estimate Person-hrs 5 $90 $450
14 Labor to program, test, and adjust Estimate Person-hrs 2 $115 $230
15 Taxes and Permits % 0% $0
16 Contingency Costs % 5% $118.19

 $2,482
Per motor 4
$/motor $620

Cost ea.

Total  
Total Capacity or Size 

Costing Units 

PriceItem Description Source Units Qty
Contractor

Margin
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• Large unit coolers >1 HP, variable-speed control 

 Equipment 
1 VFD-ready drop-in replacement motor R.E. Michael per motor 8 $354 0.34 $4,279
2 ABB VFD, 5 HP Western Switches & Controls per VFD 4 $527 0.34 $3,179
3 Materials
4 Enclosure 3' x 5' SCE Per Enclosure 1 $600 0.34 $906
5 Backplate Estimate Per Backplate 1 $50 0.34 $75
6 Circuit breaker, 277V, 20Amp, 1 Pole, DIN-rail mount Mag-Trol, Inc. Per CB 4 $16 0.34 $94
7 Fuse Holder, GSC Fuse, UL Mag-Trol, Inc. Per Fuse 4 $4 0.34 $24
8 Fuse, 5A, Miniature Glass, Time Delay, UL Mag-Trol, Inc. Per Fuse Holder 4 $1 0.34 $5
9 Ground Bar Mag-Trol, Inc. Per Bar 1 $8 0.34 $12
10 Labels Hawk Signs Per Panel 1 $30 0.34 $45
11 Wiring, Panduit, Fasteners, Connectors, Etc. Estimate Per Panel 1 $200 0.34 $302
12 Installation Materials Estimate Per Job 1 $250 $250
13 Additional EMS IO Opto22 Per Job 1 $348 0.34 $525
14 $0
15 Labor and Subcontracts
16 Panel Fabrication Estimate hr 20 $60 $1,200
17 Engineering, Drawings, Project Management Estimate hr 15 $95 $1,425
18 Panel Installation Estimate hr 20 $90 $1,800
19 EMS Programming, fine-tuning Estimate hr 8 $115 $920
20 $0
21 Taxes and Permits % 0% $0
22 Contingency Costs % 5% $752.10
23
24

$15,794
Per motor 8
$/motor $1,974.26

Item Description Source Units Qty Cost ea.
Contractor

Margin Price

Total  
Total Capacity or Size 

Costing Units  

 

Benchmark Validation 

• Small unit coolers <1 HP, duty cycle when compressors are off 

Vendor 
Quote 

Source Price/Motor Notes 

1 
Supermarket 

Energy 
Technologies 

$275 
Estimate includes $300 for a controller and $200 per motor, using the 
company’s proprietary “Fan Ally” controller.  Costs are installed costs.      

2 
Energy Wise 

America 
$550 

Estimate $1,100 per 2-motor evaporator for a typical restaurant.  
Cost includes replacing motors with two-speed EC motors and 

installing controller.  Cost could be more if coils are iced up or dirty, 
product needs to be moved, voltage is 460V or more.  Price is based 

on 1/15 HP motors typical of walk-in evaporators. 
MCS Build-Up Cost        $620 Could be as low as $370 if EC motors are already installed 

3 
Energy 

Industries 
$702 

This is from an actual quote from an 84-fan industrial warehouse job 
that included swapping out the motors.  Project cost was $59,000.  

The contractor’s off-the-cuff estimate was $800-$1,000 per motor for 
this measure, so this actual quote is a good reflection of the economy 

of scale associated with this measure.   

4 
KE2 

Thermsolutions 
$750 

Estimated installed price from a KE2 Thermsolutions sales engineer.  
His company’s controller duty-cycles the fan rather than dropping to 
low speed, so replacing motors with ECM is not necessary.  This is a 

high-end controller that also controls the defrost cycle and the 
compressor with highly-developed proprietary algorithms; it doesn’t 

just duty-cycle the evaporator fans when the compressor is off.  
Requires installation of three additional temperature sensors per 
evaporator coil.  Since the fans don’t have to be swapped out it is 
difficult to pin down a per-fan cost.  One controller is required per 
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system (for a walk-in application that usually means one evaporator 
coil but could be two or more).  The per-motor price listed here is 

based on a restaurant application with two 2-fan evaporator coils on 
two separate systems.  Per-motor cost could be lower or higher 

depending on the number of fans per coil.  Industrial applications 
would be more depending on where the controller is mounted and 

how many wire/conduit runs are necessary. 

5 
Energy 

Industries 
$1,000 

Quote from a 5-fan, 2-evaporator job using Frigitek controllers.  Total 
project cost was $5,000.  This quote is a good reflection of how 

hidden costs can affect price.  Motor mounts were non-standard, 
coils were iced up at the start of the project, lots of product had to be 

moved to get to the coils. 
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Measure 6: Floating Suction Pressure 

Measure Description 

Add controls and hardware to multiplex and industrial refrigeration systems to reset the target suction pressure, 
rather than operating at a fixed suction pressure setpoint.  This measure applies to both low-temperature and 
medium-temperature suction groups. 

Measure Type: Retrofit 

Base Case by Vintage: 

• < 1978: Fixed suction pressure setpoint 

• 1978-1991: Fixed suction pressure setpoint 

• 1992-2000: Fixed suction pressure setpoint 

• 2000-2005: Fixed suction pressure setpoint 

• 2005: Fixed suction pressure setpoint 

• New-Construction Code Minimums:   

o 2014 California Title 24 codes requires suction groups in commercial refrigeration systems to 
have floating suction pressure control to reset the saturated suction pressure control setpoint 
based on the temperature requirements of the attached refrigeration display cases or walk-ins. 

Changes to Measure Subdivisions 

DEER measure subdivision is design load of subject suction group, in tons.  We recommend changing the measure 
subdivision to number of suction groups.  The measure cost is mostly invariable relative to design load, since the 
hardware requirements are mostly the same for nearly all sizes of systems. 

For the industrial new-construction measure, programmable logic controllers (PLCs) and programmable 
automation controllers (PACs) are now industry-standard on refrigeration control systems, and floating suction 
pressure logic is widely understood by controls vendors.  Temperature sensors in the refrigerated spaces that are 
connected to the PLC or PAC are also industry-standard on new-construction projects.  Therefore the new-
construction industrial measure is considered obsolete.  

Measure Notes 

Microprocessor-based compressor controls with embedded floating suction pressure logic have been ubiquitous 
on nearly all supermarket parallel rack systems installed in at least the past twenty five years, and we know of no 
examples of systems in use today without them.  The logic to float the suction pressure, however, is not always in 
use or properly commissioned.  The commercial system cost buildup for this measure includes the labor to re-
commission the floating suction pressure logic on the existing microprocessor controller. 

For the industrial system cost buildup, the cost to procure and install a PLC (programmable logic controller) or PAC 
(programmable automation controller) and associated I/O is included in the measure cost buildup.  Industrial 
systems, even relatively modern ones, often have no supervisory compressor sequencing or control and instead 
use local pressure switches or compressor micropanels.  In that instance, a supervisory controller would be 
required for floating suction pressure. 
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Measure Description 
and DEER Database ID 

Cost 
Analysis 

Subdivisions 
Costing Basis Costing Method 

Floating suction 
pressure control on LT 
and MT suction groups 

 

D03-220 (Commercial 
Systems) 

D03-306 (Industrial 
Systems) 

Commercial 
Multiplex 
System, 
Retrofit 

Multiplex supermarket system, 
legacy electronic controls 

(electronic compressor 
sequencer), evaporator 

pressure regulators on all 
circuits. 

Build up costs consisting 
of materials, installation, 

contractor mark-ups. 

Industrial 
Plant, 

Retrofit 

Ammonia industrial system, 
pressure switch compressor 

control (no centralized control), 
thermostat control of liquid 

solenoids 

Build up costs consisting 
of hardware (new 

automation controller 
and IO, installation,   and 

contractor mark-ups. 

 

Measure Cost Build-Up 

• Supermarket multiplex system 

 Equipment 
1 None Assumed
2 Materials
3 None Assumed
4 Labor and Subcontracts
5
6 Engineering, Project Management Estimate Person-hrs 16 $95 $1,520
7 Calibration and fine-tuning labor Estimate Person-hrs 32 $115 $3,680
8 Others
9 Taxes and Permits % 0% $0
10 Contingency Costs % 5% $260

 $5,460
Per Suction Group 1.0
$/Suction Group $5,460

Cost ea.

Total  
Total Capacity or Size 

Costing Units 

Contractor
Margin PriceItem Description Source Units Qty
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• Industrial Plant 

 Equipment 
1 Programmable Automation Controller and Backplate Opto22 Per Job 1 $762 0.34 $1,150
2 Additional PLC IO Opto22 Per Job 1 $348 0.34 $525
3 Temperature Sensors Source Refrigeration Sensors 5 $270 0.34 $2,038
4 Suction Pressure Transducer Sporlan Per Sensor 1 $100 0.34 $151
5 Materials
6 Wiring materials for temperature sensors Estimate 1 $1,000 $1,000
7 Labor and Subcontracts
8
9 Engineering, Drawings, Project Management Estimate Person-hrs 16 $95 $1,520

10 Install new controller Estimate Person-hrs 8 $90 $720
11 Installation labor for sensors and cabling Estimate Person-hrs 15 $90 $1,350
12 Programming, calibration and fine-tuning labor Estimate Person-hrs 32 $115 $3,680
13 Others
14 Taxes and Permits % 0% $0
15 Contingency Costs % 5% $607

 $12,742
Per Suction Group 1.0
$/Suction Group $12,742

Contracto
r PriceItem Description Source Units

Total  
Total Capacity or Size 

Costing Units 

Qty Cost ea.
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Measure 7: Floating Head Pressure 

Measure Description 

Add controls and hardware to commercial multiplex and industrial refrigeration systems to float head pressure to 
70°F SCT when conditions permit.  Additional DEER measures add variable-setpoint (ambient following) control 
requirements and variable speed condenser fan control. 

Measure Type: Retrofit 

Base Case by Vintage: 

• < 1978: Fixed SCT setpoint at 90°F 

• 1978-1991: Fixed SCT setpoint at 90°F 

• 1992-2000: Fixed SCT setpoint at 90°F 

• 2000-2005: Fixed SCT setpoint at 85°F 

• 2005: Fixed SCT setpoint at 85°F 

• New-Construction Code Minimums:   

o 2014 California Title 24 codes mandate floating head pressure to 70°F with ambient following 
controls and variable speed fans for commercial systems consisting of multiple compressors, and 
refrigerated warehouse systems serving refrigerated spaces that are greater than 3,000 square 
feet of floor space. 

Changes to Measure Subdivisions 

None 

Measure Notes 

For retrofits, the utility workpapers for this measure state that projects that only reprogram a controller do not 
qualify as a measure and that new hardware must be installed.  The utility workpapers do not quantify the extent 
of the ‘new hardware’ requirement, but based on the statement that reprogramming a controller does not qualify 
as a measure, it was interpreted that an upgrade to centralized refrigeration control was the basis for all of the 
floating head pressure measures. 

For establishing measure cost, it was assumed that only controls upgrades were required, although some systems 
will need piping and/or compressor changes to safely float head pressure to 70°F.  The float limit on some 
industrial systems with screw compressors is limited by the compressors’ oil separator size and/or oil cooling 
method.  Additional care must also be given to systems with hot gas evaporator coil defrost to ensure there is 
adequate heat to effectively defrost the coils during low-head conditions.  Back-flooding valves may require 
adjustment or replacement, particularly on commercial systems.  Finally, there may also be float limitations related 
to the distance from the liquid receiver vessel to the loads.  Hardware upgrade costs for these contingencies were 
not included in the measure cost buildup, and could potentially be substantial, possibly even making the 
measure(s) cost-prohibitive. 

Similar to the floating suction pressure measure, controls vendors indicated that it is difficult to isolate the cost for 
this measure.  For retrofits, condenser fan control logic is often included in a comprehensive controls upgrade 
which may include any combination of other measures, including floating suction pressure, and variable-speed air 
unit control.  The incremental cost of each measure would be much less than the sum total of each individual DEER 
measure cost due to redundant hardware requirements.  Although new central controllers were included in the 
measure cost buildup, care was given to include only the installation and programming labor related to condenser 
control—the labor costs for switching to centralized compressor control are not included in the cost buildup. 
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Measure Description and 
DEER Database ID 

Cost Analysis 
Subdivisions 

Costing Basis Costing Method 

Floating head pressure 
control to 70°F SCT with 

fixed SCT setpoint and fan 
cycling 

 

D03-221 (Air-Cooled 
Commercial Systems) 

D03-222 (Evaporative-
Cooled Commercial 

Systems) 

D03-307 (Evaporative-
Cooled Industrial Systems) 

Parallel 
Supermarket 

System, retrofit 

Parallel supermarket 
system, condenser fan 
control based on local 
pressure switches (fan 
cycling on air-cooled 

condenser, 2-speed fan 
on evaporative 

condenser). Air-cooled 
condenser assumed to 
be 5-fan unit, fans <1 

HP and <460V.  
Evaporative condenser 
assumed to be 20HP, 

<460V 

Build up costs consisting of 
hardware, installation, and 

contractor mark-ups. 

Industrial Plant, 
retrofit 

Ammonia industrial 
system, condenser fan 

cycling based on 
pressure switches 

Build up costs consisting of 
hardware, installation, and 

contractor mark-ups. 

Floating head pressure 
control to 70°F SCT with 
ambient-following SCT 

setpoint and fan cycling 

 

D03-223 (Air-cooled 
commercial systems) 

D03-224 (Evaporative-
cooled commercial 

systems) 

D03-308 (Evaporative-
cooled industrial systems) 

Parallel 
Supermarket 

System, retrofit 

Parallel supermarket 
system, condenser fan 
control based on local 
pressure switches (fan 
cycling on air-cooled 

condenser, 2-speed fan 
on evaporative 

condenser). Air-cooled 
condenser assumed to 
be 5-fan unit, fans <1 

HP and <460V.  
Evaporative condenser 
assumed to be 20HP, 

<460V 

Build up costs consisting of 
hardware, installation, and 

contractor mark-ups. 

Industrial Plant, 
retrofit 

Ammonia industrial 
system, condenser fan 

cycling based on 
pressure switches 

Build up costs consisting of 
hardware, installation, and 

contractor mark-ups. 

Floating head pressure 
control to 70°F SCT with 
ambient-following SCT 
setpoint and variable-

speed fan control 

 

Parallel 
Supermarket 

System, retrofit 

Parallel supermarket 
system, condenser fan 
control based on local 
pressure switches (fan 
cycling on air-cooled 

condenser, 2-speed fan 
on evaporative 

Build up costs consisting of 
hardware, installation, and 

contractor mark-ups. 
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D03-225 (Air-cooled 
commercial systems) 

D03-226 (Evaporative-
cooled commercial 

systems) 

D03-309 (evaporative-
cooled industrial systems) 

condenser). Air-cooled 
condenser assumed to 
be 5-fan unit, fans <1 

HP and <460V.  
Evaporative condenser 
assumed to be 20HP, 

<460V 

Industrial Plant, 
retrofit 

Ammonia industrial 
system, condenser fan 

cycling based on 
pressure switches 

Build up costs consisting of 
hardware, installation, and 

contractor mark-ups. 

 

Measure Cost Buildups 

• Supermarket system, retrofit, floating head pressure, fixed setpoint, fan cycling, air-cooled condenser 

 Equipment 
1 New microprocessor controller Aztec Engineering Controller 1 $1,750 0.34 $2,642
2 Additional IO Card Aztec Engineering IO Card 1 $350 0.34 $530
3 Materials
4 Pressure Transducer 0-500 psig Estimate Xducer 1 $186 $186
5 Wiring materials for new controller Estimate 1 $100 $100
6 Wiring/Conduit for new pressure transducer Estimate 1 $50 $50
7 Installation Materials Estimate 1 $500 $500
8 Labor and Subcontracts
9 Engineering, Drawings, Project Management Estimate Person-hrs 16 $95 $1,520
10 Install new controller Estimate Person-hrs 8 $90 $720
11 Installation labor for pressure transducer and cabling Estimate Person-hrs 2 $90 $180
12 Programming, start-up and fine-tuning labor Estimate Person-hrs 16 $115 $1,840
13
14 Others
15 Taxes and Permits % 0% $0
16 Contingency Costs % 5% $413

 $8,682
Per Discharge Group 1.0
$/Discharge Grp $8,682

Cost ea.
Contractor

Margin

Total  
Total Capacity or Size 

Costing Units 

PriceItem Description Source Units Qty
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• Supermarket system, retrofit, floating head pressure, fixed setpoint, 2-speed fan, evaporative condenser 

 Equipment 
1 New microprocessor controller Aztec Engineering Controller 1 $1,750 0.34 $2,642
2 Additional IO Card Aztec Engineering IO Card 1 $350 0.34 $530
3 Materials
4 Pressure Transducer 0-500 psig Estimate Xducer 1 $186 $186
5 Wiring materials for new controller Estimate 1 $100 $100
6 Wiring/Conduit for new pressure transduceer Estimate 1 $50 $50
7 Installation Materials Estimate 1 $500 $500
8 Labor and Subcontracts
9 Engineering, Drawings, Project Management Estimate Person-hrs 16 $95 $1,520
10 Install new controller Estimate Person-hrs 8 $90 $720
11 Installation labor for pressure transducer and cabling Estimate Person-hrs 2 $90 $180
12 Programming, start-up and fine-tuning labor Estimate Person-hrs 16 $115 $1,840
13
14 Others
15 Taxes and Permits % 0% $0
16 Contingency Costs % 5% $413

 $8,682
Per Discharge Group 1.0
$/Discharge Grp $8,682

Units Qty Cost ea.
Contracto

r PriceItem Description Source

Total  
Total Capacity or Size 

Costing Units  

 

• Supermarket system, retrofit, floating head pressure, variable setpoint (drybulb following), fan cycling, 
air-cooled condenser 

 Equipment 
1 New microprocessor controller Aztec Engineering Controller 1 $1,750 0.34 $2,642
2 Additional IO Card Aztec Engineering IO Card 1 $350 0.34 $530
3 Ambient DBT Sensor and Outdoor Enclosure Estimate 1 $100 0.34 $152
4 Pressure Transducer 0-500 psig Estimate 1 $186 0.34 $282
5 Materials
6 Wiring materials for new controller Estimate 1 $100 $100
7 Wiring/Conduit for new pressure transducer Estimate 1 $100 $100
8 Wiring/Conduit for ambient sensor Estimate 1 $100 $100
9 Installation Materials Estimate 1 $500 $500
10 Labor and Subcontracts
11 Engineering, Drawings, Project Management Estimate Person-hrs 16 $95 $1,520
12 Install new controller Estimate Person-hrs 8 $90 $720
13 Installation labor for pressure transducer and cabling Estimate Person-hrs 2 $90 $180
14 Installation labor for ambient sensor Estimate Person-hrs 2 $90 $180
15 Programming, start-up and fine-tuning labor Estimate Person-hrs 16 $115 $1,840
16
17 Others
18 Taxes and Permits % 0% $0
19 Contingency Costs % 5% $442

 $9,289
Per Discharge Group 1.0
$/Discharge Grp $9,289

Item Description Source Units Qty

Costing Units 

Cost ea.
Contracto

r Price

Total  
Total Capacity or Size 
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• Supermarket system, floating head pressure, variable setpoint (wetbulb following), two-speed fan control, 
evaporative condenser 

 Equipment 
1 New microprocessor controller Aztec Engineering Controller 1 $1,750 0.34 $2,642
2 Additional IO Card Aztec Engineering IO Card 1 $350 0.34 $530
3 Ambient WBT and RH Sensor and Outdoor Enclosure GE Sensing 1 $300 0.34 $455
4 Pressure Transducer 0-500 psig Estimate Xducer 1 $186 0.34 $282
5 Materials
6 Wiring materials for new controller Estimate 1 $100 $100
7 Wiring/Conduit for new pressure transduceer Estimate 1 $100 $100
8 Wiring/Conduit for ambient sensor Estimate 1 $100 $100
9 Installation Materials Estimate 1 $500 $500
8 Labor and Subcontracts
9 Engineering, Drawings, Project Management Estimate Person-hrs 16 $95 $1,520
10 Install new controller Estimate Person-hrs 8 $90 $720
11 Installation labor for pressure transducer and cabling Estimate Person-hrs 2 $90 $180
12 Installation labor for ambient sensor Estimate Person-hrs 2 $90 $180
13 Programming, start-up and fine-tuning labor Estimate Person-hrs 16 $115 $1,840
14
15 Others
16 Taxes and Permits % 0% $0
17 Contingency Costs % 5% $457

 $9,607
Per Discharge Group 1.0
$/Discharge Grp $9,607Costing Units 

Description Source Units Qty

Total  
Total Capacity or Size 

Cost ea.
Contractor

Margin PriceItem

 

 

• Supermarket system, floating head pressure, variable setpoint (drybulb following), variable speed fan 
control, air-cooled condenser 

 Equipment 
1 New microprocessor controller Aztec Engineering Controller 1 $1,750 0.34 $2,642
1 ABB VFD, 10 HP Western Switches & per VFD 1 $706 0.34 $1,066
2 Additional IO Card Aztec Engineering IO Card 1 $350 0.34 $530
3 Panel Materials Estimate 1 $640 0.34 $970
4 Ambient DBT Sensor and Outdoor Enclosure Estimate 1 $100 0.34 $152
5 Pressure Transducer 0-500 psig Estimate 1 $186 0.34 $282
6 Materials
7 Wiring and installation materials Estimate 1 $600 $600
8 Labor and Subcontracts
9 Engineering, Drawings, Project Management Estimate hr 16 $95 $1,520
11 Panel Fabrication Estimate hr 20 $60 $1,200
10 Panel Installation Estimate hr 20 $90 $1,800
11 EMS Programming, fine-tuning Estimate hr 24 $115 $2,760
12 Installation labor for pressure transducer and cabling Estimate hr 2 $90 $180
13 Installation labor for ambient sensor Estimate hr 2 $90 $180
12 Others
13 Taxes and Permits % 0% $0
14 Contingency Costs % 5% $543.98

 $14,425
Per Discharge Group 1
$/Discharge Grp $14,425

Cost ea.
Contracto

r PriceUnits Qty

Costing Units 
Total Capacity or Size 

Total  

Item Description Source
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• Supermarket system, floating head pressure, variable setpoint (wetbulb-following), variable speed fan 
control, evaporative condenser 

 Equipment 
1 New microprocessor controller Aztec Engineering Controlle 1 $1,750 0.34 $2,642
2 ABB VFD, 20 HP Western Switches  per VFD 1 $1,266 0.34 $1,911
3 Additional IO Card Aztec Engineering IO Card 1 $350 0.34 $530
4 Panel Installation Materials Estimate 1 $640 0.34 $970
5 Ambient WBT and RH Sensor and Outdoor Enclosure GE Sensing 1 $300 0.34 $455
6 Pressure Transducer 0-500 psig Estimate 1 $186 0.34 $282
7 Materials
8 Wiring installation materials Estimate 1 $600 $600
9 Labor and Subcontracts
10 Engineering, Drawings, Project Management Estimate hr 16 $95 $1,520
11 Panel Fabrication Estimate hr 20 $60 $1,200
12 Panel Installation Estimate hr 20 $90 $1,800
13 EMS Programming, fine-tuning Estimate hr 24 $115 $2,760
14 Installation labor for pressure transducer and cabling Estimate hr 2 $90 $180
15 Installation labor for ambient sensor Estimate hr 2 $90 $180
16 Others
17 Taxes and Permits % 0% $0
18 Contingency Costs % 5% $601.40

 $15,631
Per Discharge Group 1
$/Discharge Grp $15,631

Cost ea.
Contractor

Margin PriceUnits Qty

Total  
Total Capacity or Size 

Costing Units 

Item Description Source

 

 

• Industrial system, floating head pressure, fixed setpoint, fan cycling control, evaporative condenser 

 Equipment 
1 Programmable Automation Controller and Backplate Opto22 Per Job 1 $762 0.34 $1,150
2 Additional PLC IO Opto22 Per Job 1 $348 0.34 $525
3 Materials
4 Pressure Transducer 0-500 psig Estimate Xducer 1 $186 $186
5 Wiring materials for new controller Estimate 1 $100 $100
6 Wiring/Conduit for new pressure transduceer Estimate 1 $50 $50
7 Labor and Subcontracts
8 Engineering, Drawings, Project Management Estimate Person-hrs 16 $95 $1,520
9 Install new controller Estimate Person-hrs 8 $90 $720
10 Installation labor for pressure transducer and cabling Estimate Person-hrs 2 $90 $180
11 Programming, start-up and fine-tuning labor Estimate Person-hrs 16 $115 $1,840
12
13 Others
14 Taxes and Permits % 0% $0
15 Contingency Costs % 5% $314

 $6,586
Per Discharge Group 1.0
$/Discharge Grp $6,586

Item Description Source Units Qty Cost ea.
Contractor

Margin Price

Total  
Total Capacity or Size 

Costing Units  
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• Industrial system, floating head pressure, variable setpoint (wetbulb-following), fan cycling control, 
evaporative condenser 

 Equipment 
1 Programmable Automation Controller and Backplate Opto22 Per Job 1 $762 0.34 $1,150
2 Additional PLC IO Opto22 Per Job 1 $348 0.34 $525
3 Ambient WBT and RH Sensor and Outdoor Enclosure GE Sensing 1 $300 0.34 $455
4 Pressure Transducer 0-500 psig Estimate Xducer 1 $186 0.34 $282
5 Materials
6 Wiring materials for new controller Estimate 1 $100 $100
7 Wiring/Conduit for new pressure transduceer Estimate 1 $100 $100
8 Wiring/Conduit for ambient sensor Estimate 1 $100 $100
8 Labor and Subcontracts
9 Engineering, Drawings, Project Management Estimate Person-hrs 16 $95 $1,520
10 Install new controller Estimate Person-hrs 8 $90 $720
11 Installation labor for pressure transducer and cabling Estimate Person-hrs 2 $90 $180
12 Installation labor for ambient sensor Estimate Person-hrs 2 $90 $180
13 Programming, start-up and fine-tuning labor Estimate Person-hrs 16 $115 $1,840
14
15 Others
16 Taxes and Permits % 0% $0
17 Contingency Costs % 5% $358

 $7,510
Per Discharge Group 1.0
$/Discharge Grp $7,510

Item Description Source Units Qty Cost ea.
Contractor

Margin Price

Total  
Total Capacity or Size 

Costing Units  

 

• Industrial system, floating head pressure, variable setpoint (wetbulb-following), variable speed fan 
control, evaporative condenser 

 Equipment 
1 Programmable Automation Controller and Backplate Opto22 Per Job 1 $762 0.34 $1,150
2 ABB VFD, 20 HP Western Switches  per VFD 1 $1,266 0.34 $1,911
3 Additional PLC IO Opto22 Per Job 1 $348 0.34 $525
4 Panel Installation Materials Estimate 1 $640 0.34 $970
5 Ambient WBT and RH Sensor and Outdoor Enclosure GE Sensing 1 $300 0.34 $455
6 Pressure Transducer 0-500 psig Estimate 1 $186 0.34 $282
7 Materials
8 Wiring installation materials Estimate 1 $600 $600
9 Labor and Subcontracts
10 Engineering, Drawings, Project Management Estimate hr 16 $95 $1,520
11 Panel Fabrication Estimate hr 20 $60 $1,200
12 Panel Installation Estimate hr 20 $90 $1,800
13 EMS Programming, fine-tuning Estimate hr 24 $115 $2,760
14 Installation labor for pressure transducer and cabling Estimate hr 2 $90 $180
15 Installation labor for ambient sensor Estimate hr 2 $90 $180
16 Others
17 Taxes and Permits % 0% $0
18 Contingency Costs % 5% $601.16

 $14,135
Per Discharge Group 1
$/Discharge Grp $14,135

Item Description Source Units Qty Cost ea.
Contractor

Margin Price

Total  
Total Capacity or Size 

Costing Units  



Page 34           November 25, 2013 

 

Narratives from Industry 

Source Narrative 

Aztec Energy 

Scope of work would be to upgrade to a Danfoss controller (AKC-255 minimum, can also use 
355), identify lowest loads needing sensors, install them and run wire/conduit, and tune system.  
Hard to tell what the end-user cost is--it varies project to project.  Aztec mainly does 
retrofits/remodels, cost is usually $30-$60 K, but scope of project is usually multiple racks and is 
not limited to FSP.  Greg said cost to end-user for Danfoss controller is $1,500-$2,000 depending 
on who the customer is 

Source 
Refrigeration 

$270 per temp sensor, programming and fine-tuning the refrigeration system controls $2500, 
and follow up visits to the job site for monitoring the working of the controls and applying fixes if 
needed $1,250 per visit.  Travel costs would have to be passed through at cost.    
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Measure 8: LED Display Case Lights 

Measure Description 

Replace pin-based halogen T12 and T8 lighting systems in both reach-in door refrigerated display cases and open 
upright refrigerated display cases with new linear LED light bar luminaires. 

Measure Type: Retrofit 

Base Case by Vintage: 

• < 1978: T12/T8 

• 1978-1991: T12/T8 

• 1992-2000: T12/T8 

• 2000-2005: T12/T8 

• 2005: T8 

• New-Construction Code Minimums:   

o Federal requirements for refrigerated display cases impose limits on the total daily allowed 
energy usage by these fixtures.  It is accepted in the industry that the federal requirements 
inherently limit new display cases to using LED lamps in reach-in door cases, and EC fan motors in 
both LT reach-in door cases and open MT cases. 

Changes to Measure Subdivisions 

Not applicable; LED display case lights are not currently in the DEER database.   

Measure Notes 

Vendors and end-users noted that the cost for this measure is in a state of transition, as manufacturing capacity is 
starting to match market demand and the cost for technology matures.   

One end-user noted that the labor to install the lights is a significant source of measure cost, since every light 
vendor has a different receptacle and attachment configuration to the mullion bulkhead that has to be re-wired.  
Another vendor noted the opposite, saying that their lights are much easier to replace since the light backs are 
magnetized and the old light fixtures just pop off and the new ones pop on.  The conclusion is that the labor cost 
can vary significantly, based on the choice of light vendor and the brand of existing display case. 

For medium-temperature upright cases such as produce cases, there are sometimes produce misting systems that 
would block the light if brackets are not installed to lower the light mounting position, at additional material and 
installation labor cost.   

One end-user noted that the measure requires a significant investment in labor since either the end-user or the 
contractor has to unload the product from the case, store it for the duration of the retrofit, and re-stock the case 
afterwards.  Only one end-user noted that this was an issue, and it can presumably be avoided in most situations. 

Installers indicated that they do not fine tune the refrigeration system after the lights are replaced as the overall 
reduction in case load is relatively small compared to the overall rack load. 
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Measure 
Description and 

DEER Database ID 

Cost 
Analysis 

Subdivisions 
Costing Basis Costing Method 

LED lights in 
display cases (no 

ID in current DEER 
database) 

LT reach-in 
cases, 

retrofit 

1 lineup (62 doors) of LT 
reach-in door, 1 LED light 

fixture per mullion plus one 
LED fixture at each end. 

Build up costs based on LED fixture 
hardware costs, installation labor, 
taxes, contractor markup. Verify 

with contractor estimates 

MT open 
upright 

case, retrofit 

1 lineup (124 ft) of MT deli 
case, 2x shelf fixtures, 1x 
nose fixture, 1x canopy 

fixture 

Build up costs based on LED fixture 
hardware costs, installation labor, 

and contractor markup.  Verify 
with contractor estimates 

 

Measure Cost Build-Up 

• Door Cases 

 Equipment 
1 Center mullion light Reidco lamp 61 $103 0.34 $9,439
2 End mullion light Reidco lamp 2 $80 0.34 $242
3 Power Source and Controller (one per case) Reidco pwr src 13 $63 0.34 $1,236
4 Materials
5 Installation materials Estimate 1 $300 $300
6 Labor and Subcontracts
7 Engineering Estimate Person-Hrs 4 $95 $380
8 Installation Labor Estimate Person-Hrs 25 $60 $1,500
9 Others
10 Taxes and Permits % 0% $0
11 Contingency Costs % 5% $654.86

 $13,752
Fixtures 63
$/fixture $218.3

Total Capacity or Size 
Costing Units 

Cost ea.Item Description Source Units Qty
Contractor

Margin Price

Total  

 

 

• Open Cases 

 
 Equipment 

1 LED lamp Hussmann lamp 100 $135 0.34 $20,381
2 Power Source and Controller (one per case) Reidco pwr src 13 $63 0.34 $1,236
3 Materials
4 Installation materials Estimate 1 $300 $300
5 Labor and Subcontracts
6 Engineering Estimate Person-Hrs 4 $95 $380
7 Installation Labor Hussmann Person-Hrs 25 $60 $1,500
8 Others
9 Taxes and Permits % 0% $0
10 Contingency Costs % 5% $1,190

 $24,987
Lamps 100
$/lamp $249.9

Item Description Source Units Qty Cost ea.
Contractor

Margin Price

Total  
Total Capacity or Size 

Costing Units  
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Benchmark Validation 

Vendor 
Quote 

Source Price/Fixture Notes 

1 
Source 

Refrigeration 
$150 4’ fixture cost with installation 

2 DC Engineering $175 Turn-key retrofit cost per fixture 

3 
Source 

Refrigeration 
$180 5’ fixture cost with installation 

4 
Source 

Refrigeration 
$210 6’ fixture cost with installation 

MCS Cost Buildup, Door 
Case 

$218  

MCS Cost Buildup, Open 
Case 

$250  

5 
Energy Wise 

America 
$250 

Turn-key retrofit cost per fixture.  Energy Wise admits that this may 
be an out-of-date cost that doesn’t reflect that LED technology has 

gotten cheaper 
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Measure 9: High-Efficiency Fan Motors 

Measure Description 

Replace shaded pole or permanent split capacitor (PSC) motors on walk-in and display case evaporator coils with 
electronically-commutated (EC motors) 

Measure Type: Retrofit, Replace-on-burnout 

Base Case by Vintage: 

• < 1978: Shaded pole motors 

• 1978-1991: Shaded pole motors 

• 1992-2000: Shaded pole motors 

• 2000-2005: Shaded pole motors 

• 2005: Permanent split capacitor (PSC) motors 

• New-Construction Code Minimums:   

o Federal legislation HR6 - Energy Independence and Security Act (EISA) of 2009 requires all walk-in 
evaporator fan motors less than 1 HP to be either EC or AC induction motors 

o California Title 20 codes are same as EISA regulations 

o Federal requirements for refrigerated display cases impose limits on the total daily allowed 
energy usage by these fixtures.  It is accepted in the industry that the federal requirements 
inherently limit new display cases to using LED lamps in reach-in door cases, and EC fan motors in 
both LT reach-in door cases and open MT cases. 

Changes to Measure Subdivisions 

None 

Measure Notes 

 

Measure Description 
and DEER Database 

ID 

Cost 
Analysis 

Subdivisions 
Costing Basis Costing Method 

Substitute high-
efficiency EC motors 
for permanent split 

capacitor (PSC) 
motors on walk-in 

unit cooler fans 

D03-202 

Walk-In, 
Retrofit or 

replace-on-
burnout 

Walk-in cooler, two 2-fan unit 
coolers, 1/15 HP motors.  

Assume drop-in replacement 

Build up costs consisting of 
hardware, installation, and 

contractor mark-ups.  
Verify with contractor 

estimates. 

Substitute high-
efficiency EC motors 
for permanent split 

capacitor (PSC) 

Reach-In 
Display 
Case, 

Retrofit or 

124 feet (62 door) LT reach-in 
display case lineup with 1/60 HP 
fan motors, assume 1 fan motor 
per door (62 motors).  Assume 

Build up costs consisting of 
hardware, installation, and 

contractor mark-ups.  
Verify with contractor 
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motors refrigerated 
display case fans 

D03-203 

replace-on-
burnout 

store handles emptying/re-
stocking the display case 

estimates. 

Open 
Display 
Case, 

Retrofit or 
Replace-on-

burnout 

60 feet open MT multi-deck deli 
display case with 1/60 HP fan 

motors, assume 3 fans per 12-ft 
case (15 motors).  Assume store 
handles emptying/re-stocking 

the display case 

Build up costs consisting of 
hardware, installation, and 

contractor mark-ups.  
Verify with contractor 

estimates. 

 

• Walk-in fan motors 

 Equipment 
1 1/15 or 1/20 HP, 2-speed Frigitek Motor 4 $147.10
2 Brushless DC Motor, ECM,1/15 HP, 1550 rpm, 115 V Grainger Motor 4 $141.75
3 Brushless DC Motor, ECM,1/15 HP, 1550 rpm, 208-230 V Grainger Motor 4 $140.62
4 Brushless DC Motor, ECM,1/15 HP, 1550 rpm, 115 V Sierra Business Council Motor 4 $169.86
5 Average 4 $149.83 0.34 $905
6 Materials
7 None.  Assume drop-in replacement $0
8 Labor and Subcontracts
9 Installation Labor Estimate person-hrs 2 $60 $120
10 Others
11 Taxes and Permits % 0% $0
12 Contingency Costs % 5% $51

 $1,076
  Per Motor 4
  $/Motor $269.01Costing Units 

Units Qty Cost ea.
Contractor

Margin Price

Total  
Total Capacity or Size 

Item Description Source

 

 

• Door display case fan motors 

 Equipment 
1 Brushless DC Motor, ECM, 1/60 HP, 1550 rpm Grainger Motor 62 $79
2 Brushless DC Motor, ECM, 4-12 Watt/120 V Sierra Business Council Motor 62 $83
3 Brushless DC Motor, ECM, 4-12 Watt/240 V Sierra Business Council Motor 62 $95
4 Brushless DC Motor, ECM, 16 Watt/120 V Sierra Business Council Motor 62 $88
5 Brushless DC Motor, ECM, 16 Watt/240 V Sierra Business Council Motor 62 $99
6 Average Motor 62 $81.09 0.34 $7,590
7 Materials
8 None.  Assume drop-in replacement $0
9 Labor and Subcontracts
10 Installation Labor Estimate person-hours 10 $60 $620
11 Labor to Load/Unload Case Estimate person-hours 12 $8 $99
12 Others
13 Taxes and Permits % 0% $0
14 Contingency Costs % 5% $415.44

 $8,724
  Per Motor 62
  $/Motor $140.71

Cost ea.
Contractor

Margin Price

Total  
Total Capacity or Size 

Costing Units 

Units QtyItem Description Source
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• Open upright display case fan motors 

 Equipment 
1 Brushless DC Motor, ECM, 1/60 HP, 1550 rpm Grainger Motor 15 $79
2 Brushless DC Motor, ECM, 4-12 Watt/120 V Sierra Business Council Motor 15 $83
3 Brushless DC Motor, ECM, 4-12 Watt/240 V Sierra Business Council Motor 15 $95
4 Brushless DC Motor, ECM, 16 Watt/120 V Sierra Business Council Motor 15 $88
5 Brushless DC Motor, ECM, 16 Watt/240 V Sierra Business Council Motor 15 $99
6 Average Motor 15 $81.09 0.34 $1,836
7 Materials
8 None.  Assume drop-in replacement $0
9 Labor and Subcontracts
10 Installation Labor Estimate person-hrs 3 $60 $150
11 Labor to Load/Unload Case Estimate person-hours 5 $8 $40
12 Others
13 Taxes and Permits % 0% $0
14 Contingency Costs % 5% $99

 $2,125
  Per Motor 15
  $/Motor $141.70

Item Description Source Units Qty Cost ea.
Contractor

Margin Price

Total  
Total Capacity or Size 

Costing Units  





























































Lighting Contractor Strata Weights 

Itron, Inc. 2 Appendix E 

Where:  

𝑊𝑖𝑗 is the weight for lighting contractor i in strata j, 

𝑃𝑜𝑝 𝐿𝑇 𝑅𝑒𝑣𝑗 is the revenue for the population of lighting contractors in stratum j, 

𝐿𝑇 𝑅𝑒𝑣𝑖  is the lighting revenue for contractor i in stratum j, and 

∑𝐿𝑇 𝑅𝑒𝑣𝑗  is the lighting revenue for lighting contractors interviewed as part of stratum j. 

This methodology weighs up an individual contractor’s lighting revenue to our best 
understanding of their share to the lighting contractors’ revenue in California. The final set of 
weights applied to the survey responses from each stratum are shown in below. 

Table 1:  Lighting Contractor Strata Weights 

Region 
Number of 
Employees Weight 

North 1 to 2 15.85 
South 1 to 2 78.12 
North 3 to 4 9.88 
South 3 to 4 11.21 
North 5 to 9 8.66 
South 5 to 9 6.11 
North 10 to 19 4.71 
South 10 to 19 2.82 
North 20 to 49 3.96 
South 20 to 49 3.94 
North 50 to 99 3.27 
South 50 to 99 5.00 
North 100 to 249 15.85 
South 100 to 249 78.12 
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